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other ) furrows be made .* For, Experience hath taught us, tint 
the Land laid up without furrows bears more Corn, than that 
which hath more furrows-, becaufethe Wheat and Barley, and 
other Plants receive greateft damage by drought: And therefore 
this ought more efpecially to beobferved in Spain , one of the 
dryeft Country of Europe, 

12, In many parts of Spain In it was found, thatLand 

town in September hath yielded a better Crop, then that which 
was fow’d in Ottober ; and that fownin Ottober, better than that 
fown in November : Which proveth , that'tis more advaiitagi- 
ous to fow early, then late, 

15, They have obferv’d alfo, That it is very profitable to 
fow in the New Moon, becaufe it willfhoot forth , and thrive, 
and ripen fooner. This is under flood for thofe, who till but a 
little Land , and fo can chufe their own time to fow 5 but thofe 
that plough great quantities, can lofe no time nor feafon infow¬ 
ing. And in Spain thty may begin the firft New Moon in Sep¬ 
tember, and fo go omand end with the New Moon in November, 
And in Italy they may do in the fame manner, as alfo in the 
Iflands of the Mediterranean. But in Germany and the Low 
Countries , they begin in the end of Augufl , and end with the 
New Moon of October. 

So far this Jcbount, If any delire to fee this In(lrument } he 
may inquire for the Curator of the R . Society (Mr. Hook,) 
or for their operator Mr. Shottgravc , in Grefltam Cotie dg , the lat¬ 
ter of whom will alfo , in all likely hood, be ready to provide the Bn * 
gin itfelf for thofe , who fall pleafe to make stfe of it. 

An Account of theObfervation , made by the PhiUfophical Academy at Pa¬ 
ris, May r 2 1667 about 9. of the Clcc> in the morning, of an Halo 
or Circle about the Stm ■, together with a Difcourfc of A/. Hugen* de Zu- 
lechem , concerning the Cattfe of. thefe Mctecrt , at alfo that of Pareiia’i 
or Adocp- Sunt. EngHflted out of French by the Publiflt-.r , to whom it 
watftnt but lately from the worthy Auther of the fail Di/courfe, 

, ~jr~'He Diameter of this Circle, which was exadlly obferv’d, 

J was found to be of 44 degrees, and the breadth of the 
Limb thereof, of about half a degree. .The upper and lower 
part were of a vivid red! and Jellow, w l th a little purp!e-co- 
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lour, but efpeclally the uppers the red was within the Circle, 
The other parts appeared but whitifh and of little clearnefs. The 
fpace within the Halo was a little darker then that about it, ef- 
pecially towards the parts that were coloured. Befides there 
was feen the portion of another great Circle, which touched 
the Halo abov", and whofe extremities were bent downward, as 
isreprefented in the I.F/g’iaTab. 2. This portion of a Circle had 
alfo its Colours like thole of the Halo, but fainter. The height 
of the Sun, at the beginning of the Obfervation, was about 
46. degree*. There were in the Air little white Clouds, which 
iomewhac tarnilh’d the blew colour of the Heavens, and lefle- 
ned thebrightnefsof the Sun,which (hone as in an Eclipfe, The 
weather was cold, confidering the feafon of the year, and it 
was affirmed for certain, that it had frozen the night before.This 
Halo appeared in the fame beauty and fplendoroi colours, un¬ 
changed, from 9. in the morning, (when it began robe obfer- 
ved ) until about half an hour paft ten; after which time it be¬ 
came fainter and fainter till two of the clock in the afternoon , 
when it ended ., alter it had refumed a little more force fome 
time before it difappeared. 

The Obfervation of this Phenomenon engaged M. Hugens 
to propofe to the Company, affembledac his Majefties Library, 
what he had meditated, fome years agoe, concerning the 
Caufe, not only of thefe Halo's , but alfo of the Parhelia , 
which have been hitherto look’t upon by many as Prodogies, 
and as Prognofticks of fome Angular Event. 

As for the Halo's , he Paid, that they were formed by fmall 
round grains, made up of two parts, one tranfparent, the other 
opaque, the latter being inclofed in the former, as a cherry- 
ftone is in a cherry 5 as may be feen in the 11 Figure, where¬ 
in A A reprefents one of thefe grains,end B the kernel or opaque 
part (’J/V drawn much bigger than the natural, to render the thing 
the more intelligible.) 

He related the Obfervations of thofe who have feen Hail for¬ 
med after this manner, and, among others, that of M. Des-Car¬ 
ies in his Treatife of Meteors-, and explain’d, how that fome 
of thefe little grains, which fwim up and down in the Air be¬ 
twixt us and the Sun, being lefs diftant from the axis , which 
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extends itfelf. from the Sun to our Eye, than of a certain angle, 
do neceffariiy hinder the rays, which fail on thfrn t from Co¬ 
ming to our Eyes, in regard that the opaque kernel is the caufe 
that there is behind every fuch grain a fpace of a conical figare, 
as M N O in the 11 . Figure, in which the Eye of the $f e<Sa- 
tor being fcitnated cannot feetheSun through that grain,though 
it may fee Ivm when pofited elfewhere, as fomewhere in P. 

And ro make the t ompaiiy the more diftin'dly to unde'rftand 
the efifedt, which thefe Crains fufpended in the Air muff pro¬ 
duce. he drew the 111 Figure * in which, B is the place of the 
Eyet BA, the axis which pafleth from the Eye to the Sun, 
C, M, F, fome of the icy Grains with their kernel making 
them half opaque: Among which, the Grain C, being in the 
axis B A, and the lines C K, L H, reprefen ting the rays of the 
Sun neared to the axis, the paffage of which isnot'hindred by 
the opacity of the kernel, tis certain, not only that the grain 
C will not be able to tranfmit arty ray of thCSiln towalds B, 
but alfothat, imagining the fuperficiesof a Cone, whofe top 
is in the Eye, and its /ides' B D, BE, parallel to the rays C K, 
L H, all the grains MM, which this fuperficies/hall compute, 
will likewifc not fufifer any ray to pafs to tli^Eye, becaufe it 
muft needs be in their Cone of obfcurity; but thofe, that fliall 
be without this fuperficies, as the grains F F, will let them 
pafs, becaufe the Eye is without their Cone of obfcurity. 
Whence it follows, that the Angle of this ConeBDE is that, 
which determins the Diameter of the Halo, which depends 
from the proportion , the opaque grain hath to the tranfpa- 
rent, in which it is inclofed. For, if this Diameter is of 44 
degrees, as is obferved in mdft Halo's , the bignefs of the o- 
paqe grain will be to the tranfparent as 40 to 19, But he faid, 
that this proportion was not always the fame, and that the di- 
verfity of it was the caufe, that fometimes there were fc en ma¬ 
ny Halo's , one about the other, all having the Sun for their 
Center. 

He added, that it was eafy to know, why thefe Halo's were 
always of a round figure, whether the Sun be lirtic or much 
railed above the Horizon j as alfo >0 give a ieafon of ? heir Co¬ 
lours, which is the fame with that in the Triangular Glafs- 
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Prifmes} as is evident by the Tangents AD, drawn to the 
Grain A, at the points, where the Ray D A enters or corns 
out. 

Further he took notice, that it was alfo manifeft, why the 
rede olour is in the interiour circumference of the Hale. And 
whythefpace, which it taketh in, and chiefly near the moft 
lively colour’d parts, appears obfeurerthan the Air about- vjz. 
becaufe’tis there, where moft Grains are, which tranfmit no 
rays of the Sun to our Eyes, and fo do nothing but darken 
the Air, as the drops of water when it raineth. 

Moreover he noted , that M. Des Cartes , endeavouring to 
explain the Caufe of thefe Halo's y had committed amiftake, 
for want of Obfervations, truly relating this laft circum- 
ftance: Becaufehe maintains , that the fpace comprifed with¬ 
in the Halo is clearer than the Air without 5. and to render a 
reafon of it, he fuppofeth certain Grains, altogether tranfparenr, 
having the form of a lentil 5 which fuppofition cannot there¬ 
fore be true, becaufe what he deduceth from it, is contrary to 
what is obferved: Befides that the roundnefs of the Halo in all 
the elevations of the Sun agreeth not with it, as were.eafy to 
fhow. 

He flayed not to examine the Generation of the half-dark 
grains, becaufehe is fhartly to publifh a larger Treatife of this 
fubje< 5 t ; where he intends aifo to render a reafon, why the 
dark kernel keeps certain proportions, rather than others,with 
the Grain, which contains it. 

As to the Arch of the Circle , which above touched the 
laft Halo (ten May 12th, as alfo that the C dours were 
more vivid in this place, and in that below, then in the reft of 
the Circle 5 he faid,that 'hefe effects did not proceed from the 
G ains, he had been fpeaking of, but from another caufe,which 
did alfo ferve for the production of the Parhelia and the Circles 
which almoft always accompany them. 

I ouching which Circles and Parhelia’s he told the Company, 
that befides the round and half-dark Grams, there were alio 
formed in the Aire rtain little Cylinders of thelikertature, and 
of which M. Des Cartes himlelf declared in his Treatife of Me¬ 
teors to have obferved fome, not indeed with opaque kernels 

within. 
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within, but that the famccaufe, which produceth them in the 
round grains, could aifo ptoduce them in Cylinders: Which 
being fuppofed to be fuch as the IV. Figure reprefents them, 
viz,, oblong icy grains, and roundifh at both ends, having 
the inner kernel of the fame fhape, it was found, that fiom 
their d.fferent difpofitions all the appearances of the Parhelia 
and their Circles did neceffarily follow. 

And firft , that fome of thefe Cylinders being ered, in the 
fituation wiich probably they ought to have in being formed , 
there mud appear in the Heavens a great white Circle,- parallel 
to the Horifon, palling through the-Sun, and of near the 
fame breadth with him 5 as hath been obferved in the Pheno¬ 
menon of Rome A. 1 619. of which Gaflendns and Dos-Cartes 
have written, and which is here exhibited in the V. Figure. 
That this Circle LKN M is cau.fed by the rffledion of the 
taysof the .Van upon the furfaceof thefe Cylinders* it being 
eafy todemonftrate, that there are none but thofe, which aie 
raifed at the fame angle above the Horizon with that of the 
height of the Sun,that can refled his rays to our Eye. Whehce 
it manifeftly follows, that it mud appear White, and through¬ 
out of equal altitude with the Sun itfelf, and by confeqntnce 
parallel to the Horizon, That confidering afterwards the Tranf- 
parency of thefe perpendicular Cylinders, and their opaque 
kernels, it is eafily ieen , that thofe of the white Circle, 
which are diftant from the Sun at a certain angle, begin to 
give paflage to his rays to ftrike our eyes, in the fame man¬ 
ner as hath been faid of the round half-dark Grains. That thefe 
Cylinders are thofe, which on each fide of the Sun make us 
fee a Parhelion in the great white Circle, as hath been noted 
in the Observation of Rome ( where they are mark’d with K 
and N) and in many others. That thefe Parhelia have com¬ 
monly luminous tayles , becaufe the Cylinders, which fol¬ 
low thofe firft ones that form the Parhelia^nd which are yet fur¬ 
ther diftant from the Sun, letalfopafs his rays to our Eye, fo 
that thefe Tayles may be 20 degrees and more in length. That 
*he fame Parhelia are always colour’d, becaufe they are made 
by ifefradion, as the Halo. 

That befides > there aretwo other Images of the Sun, gene¬ 
rated 
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rated by thefe perpendicular Cylinders, and fo difpofed in the 
great white Circle, that the Spe&ator, turning his face towards 
the true Sun, hath them behind him 5 as in the Homan Obfer- 
vation are the Parhelia L and M. ^ 1 hat thefe are produced 
by two refra&ions and one reflexion in thefe Cylinders, in the 
fame manner as the ordinary Rain-bow in the drops of water, 
accordingas M* Des-Cartes hathdedared: So that the opaque 
kernels do nothing to theprodudion of thefe two Suns, but 
that they may be fometimes fo big, as to make them not ap¬ 
pear. 

That according to the Altitude of the Sun, more orlefs, 
thefe two Parhelia ate more or lefs nigh to one another*, of 
which he promifeth to give the true meafures in his Treatifeof 
Parhelia's. 

That they (hould appear coloured, as the Rainbow, and 
that fometimes they have been feen fuch i but that when they 
are faint, they may alfo feem white, even as the Halo's, when 
they are not very bright. 

That thefe fame perpendicular Cylinders can alfo produce 
an Halo about the Sun, by reafonof the rounding of their two 
ends ; j which maketh, that being difiafitfrcm cite Sun at a Cer¬ 
tain angle^ on what fidefocver .t be, they begin from thence 
to give pafiage to the rays, tranhnirting them to the Eyes of 
the Spectator. And that the'e Halo s are probably thofe, we 
fee almoft always pafs through the two Parhelia that are cn the 
fide of the true Sun, as the Halo G K NI in the Phenomenon 
of Rome. 

That there is yet an other fa uationof thefe Cylinders very 
confiderable, which is of thofe that are couchant, lb as their 
axes are parallelco the plan of the Horizon, but turn’d divers 
ways, Tome one fome another way , like needles confufedly 
thrown on the ground: Which Horizontal c’Mpcfir'on :is veiy 
natural to thofe Cylindridk Bodies, fupportdd. by the vapors, 
which rife from the earth , as may be made cut Experimental¬ 
ly fn Bodies thus figur'd , being let fall in the Air. 

1 hat it is in thefe Cylinders, that the Arches , which touch 
the Halo's above or below , are formed ? fuch 3$ there were in 
the Phenomenon obferv’d at Rome A. ibjo, which is deferi- 
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bed by P. Schenir in a Letter to M. Gaff end us , as alfo in all 
thofe, which M, Hevelius hath related at the end of his Mer¬ 
curic in Svle. And that the Arch, which 'appekf’d upon this 
laft Halo at Paris,vm of the fame kind, T hat the figure of thefe 
Arches i> different according to the different Altitudes of the 
Sun, and the feveral Magnitudes of the Diameters of thetf*- 
)o s. That when theSun is Very : nigh the Horizon, fuch an 
Arch appearing upon an ordinary Halo of 44 degrees, muft 
reprefent as twere two Horns,as in the VI. Figure, AB, AC: 
But that the Sun rifing higher, thofe Horns become lower in 
proportion, and make fuch Arches as are reprefcnted in the 
fame V I. Figure, where each height of the Sun is mark’d 
near the Arch,which it is to make: Of which the Demonftrati- 
ons wererefei ved to the fame Treatife of Parhelia's 

That the place of the Arches where they touch the Halo’s , 
being more ffrongly enlightened and coloured than the reft, 
maketh us Judge, that threre are Parhelia in thofe places. 

That the reafon, why thefe Arches do ordinarily touch a 
Parhelion, was, that the fame Cyl nders couchant, which pro¬ 
duce the Arch, produce alfo that Parhelion, by the means of 
their two found and tranfparent Ends, in the fame manner as 
hath l cen faid of the perpendicular Cylinders. And that the 
Parhelion laft feenat Paris had been formed in thefe couchant 
Cylinders. That that Was alfo confirmed , by reafon that it 
was brighter in the fuperiorand inferior part, than any where 
elfe* which neceffarily corns to pafs in a Parhelion caufed by 
Cylinders thus drfpofed, whereas when produced by the round 
Grains, it muft appear every where equally ftrong. 

That in thefe fame Cylinders parallel to the Horizon, there is 
alfo found the Caufe of the White Crofs , obferved together 
with the Parafelene' s or Mock-moons by M. Hevelim , and ex¬ 
hibited at the end of his Mercurius in Sole : the perpendicular 
Fillet of that Crofs, coming from the reflexion of the rays of 
the Moon upon the furface of thefe Cylinders 5 as the other 
Fillet , parallel to the Horifon, is produced by therefledlion of 
the perpendicular Cylinders which make the great white Cir¬ 
cle, of w'hich this Fillet is a part. That yet the Moon muft 
not be very high above the Horizon, to the end that the cou« 
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ching Cylinders may produce this effedl: And that it fhould 
be well , heeded,. when the like Meteor lhall appear, whether 
the perpendicular Fillet be not narrower where it pafleth through 
the Moon, than in other places', and especially upwards, 
where it mull: grow larger and dif-appear. 

That befides the perpendicular Cylinders, and thofe that are 
couched parallel, tothe Horizon, there are often a great ma¬ 
ny, which move to and fro in the Air in all forts of positions > 
andrAtfthofe, by the fame reafon that the rpund Grains do, 
mufl produce an Halo about the Sun, and even a more vivid one 
than that which is caufed. by the Grains, forafmuch as each 
Cylinder fends many more rays to the Eye, than each of thefe 
little Spheres. That the little Halo D E F, in the Roman Phce- 
nomenon ( Fig, V.) may very well have been caufed by fuch 
Cylinders 

As to thofe Mock-funs , which fometimes fhow themfelves 
dire&fy oppofiteto the True Sun, ( fuch an one as was publifhed 
by M. Uevel'ms , and obferved Fe.hr. 23. 1661 •) that he 
could find nothing neither in the round Grains nor in the Cy¬ 
linders, which fhould make thefe Suns neceflarily to meet in 
the great White Circle, parallel tothe Horifon, and that;, if 
that fhould be always verifyed by future O fervations, the caufe 
of it muftbe lookt for elfewhere: But that in themeantime 
he did believe, that that hapned not but by chancewhich 
being fo , a reafon might be given of thefe Suns by the fame 
fuppofition, which ferved alfo for the Anthclion , obferved by 
M. [lev elites Sept. 6. \66i \ in which there were two colou¬ 
red Archer of a-Circle, oppofitero the Sun, which did in- 
terfedl one another, their interfe&ion being the place of the 
Falfe Sun. Which although it be reprefented in the F igure of 
Hewlites at the fame height with the true Sun, yet it was in 
truth higher by 15 degrees or more * as he hath acknowledg¬ 
ed himftlf afterwards : So that, if there had been a great white 
Circle in this thmomenon , the Parhelion was not at all to have 
been in it. 

That for the generation of thefe Suns, he did fuppofe a num¬ 
ber ofEmail Cylinders wkh opaque kernels , as the precedent ; 
which were carried in the Air, neither perpendicularly, nor cou¬ 
ching 
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thing, but inclined to the Plan of the Horizon at a certain an¬ 
gle being near an half right one > to which-were particularly 
appropriatedthofe Cylinders, which M. Des Cartes faw fall from 
the Heavens, having Stars at both ends: As may be feen ex¬ 
perimentally, by forming Cylinders of that fafhion, which is 
reprefented in Fig, VII, and letting them defcendinthe Air 
or in Water. That in thefe Cylinders, was found , following 
the Calculus to be given in the Treatife of Parhelia's , not on¬ 
ly the Caufe of the Anthelia made by the interfe&ion of two 
Arches, as in Fig. VIII, but alfo that of fonae other Extraor¬ 
dinary Arches and Rods, that are fometimesobserved near.the 
Sun , of which notwkhflanding there could nothing be asyec 
affirmed with certainty,for want of exaft and faithful Gbferva- 
tions. 

To make all thefe different effe&s of the Cylinders manifeft 
to the Eye , M. produced one of Glafs 4 , a fo:ot long, 

of thefhape Of that in Fig, IV. ? and for the ‘kernel opaque 
in the middle , a Cylinder of-Wood, and the ambient fpace 
filled with water, infteadof tranfparent Ice: Which Cylinder 
being expofed to the Sun, and the Eye put in fuch places as 
vvas requifit, there were fucceffively, feen all thofe reflexions 
and refra&ions, that have been difcourfed of; Whence it 
might be concluded, that a great number of the like Cylinders, 
although very fmall in comparifon to chat , being found in the 
Air, and having the feveral poftures that have been fuppofed, 
all the Appearances of the' Parhelia and. their Circles muft ex¬ 
actly follow. 

It was wiflied, for an entire confirmation of the truth of this 
Hypothefis, that fome of thofe final Cylinders could be ob- 
fervedto fall to the ground at the time, when any Parhelia do 
appear: ’Which he (howed could not eafily bedone, becaufe 
that the vapors, which then rife from the Earth upwards, ‘ and 
which aiethecaafe of their Cylindrrcai figure, keep them alfo 
fufpended in the Air. He added, that it was not to be thought 
ftrange, that fuch fmall grains of hail were thus kept up in the 
Air by the vapors, forafmueh as thefe, by being rarifyed and di¬ 
lated upwards, might have motion enough for this effect. That 
that was-more ealy<to conceive, than td imagine, how thefe fame 
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vapors could keep fufpended a very great and weighty Circle of 
Ice, fuch as M. Des-Cartes fuppofeth.ro explicate the caufe 
oi Parhelia's and of the great White Circle of the Roman Phe¬ 
nomenon. In which fuppofition werealfotobe noted the fol¬ 
lowing difficulties ; 'viz,. That therein there appears no reafon, 
why the White Circle fhould pafs through the Sun , as is al¬ 
ways obferved,and that it fhould fhade him according as he chan¬ 
ges in height, though the Phenomenon do fometimes laft three or 
four hours: That this fame White Circle, formed of Ice , 
being feen by Spe&ators diftant enough from one another,could 
not appear round to all ( as it doth) and to traverfe the Sun .* 
That , when Parhelia are obferved,. there appears not at all 
this round Cloud encompafled with the Icy Circle, which by 
its thicknefs fhould hide a part of the Heavens; but that the 
Weather feeems almoft altogether ferene, there being none 
but fmal clouds, which are feen to change places, whilft the 
great Circle and the Parhelia remain at reft, 7 hat in this Hypo- 
thefis it happens not but by chance, that the Parhelia , which 
are at the fide of the Sun, appear in the Interfedfions of an Halo 
and of the great White Circle ; which yet is obferved to come 
to pafs always, and fhews, that the Caufes of thefe Halos and 
of the Parhelia are very little different > againft the opinion of 
M. Des Cartes. 

A Difconrfe of Hr R. Wittie, relating to the Notes of Dr Foot 
iti Numb. 52. and to ihofe of Dr. Highmore in Numb. 55. 
of theje Tracts ; concerning Mineral Waters, and Extradis 
made out of them: Communicated to the Pnblifier , by way of 
Letter. 

Sir, 

I Muft always acknowledg myfelf much obliged to you for 
thereiceratedmention you have been pieafed to make of my 
Book in your Transitions, and your patient condefccnfion to 
thetrouble, that hath enfued therefrom to you, whereas I 
could not have any ground of hope, that any thing of mine 
fhould have fallen under your notice. And this goodnefs of 
yours gives me encouragement to prefume at this time to de¬ 
file your favor in thepeiufal of thefe fines , which areoccafi- 





